Cloning and sequencing of the gene for rubrerythrin from Desulfovibrio vulgaris (Hildenborough).
The gene coding for rubrerythrin from the sulfate-reducing bacterium Desulfovibrio vulgaris (Hildenborough) has been cloned and sequenced. Rubrerythrin is known to contain two types of iron sites: one rubredoxin-like FeS4 center in each of the two identical subunits and one hemerythrin-like diiron site per dimer [LeGall, J., et al. (1988) Biochemistry 27, 1636-1642]. The gene encodes a polypeptide of 191 amino acids, and a normal ribosome binding site is located 11-6 base pairs upstream from the translational start of the gene. There is no evidence for the presence of a leader sequence, suggesting a cytoplasmic location for the protein. The rubrerythrin gene is not part of any other known transcriptional unit in the D. vulgaris genome. The nucleotide sequence encodes four Cys residues, the minimum required for ligation to iron in rubredoxin. The pairs of Cys residues occur in Cys-X-X-Cys sequences as they do in rubredoxin, but the 12-residue spacing between the Cys pairs in rubrerythrin is less than half that in rubredoxins. A pair of Arg residues flanking one Cys residue may contribute to the much more positive reduction potential of the rubredoxin-like site in rubrerythrin compared to that of rubredoxin. While the amino acid sequence of rubrerythrin shows no significant overall homology with that of any known protein, the C-terminal region does share some homology with rubredoxin sequences. If folding of the rubredoxin-like amino acid sequence domain in rubrerythrin is similar to that in rubredoxins, then three His residues are brought into proximity.(ABSTRACT TRUNCATED AT 250 WORDS)